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(54) CHARGED PARTICLE BEAM DEVICE AND METHOD FOR MANUFACTURING DEVICE 
USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately collimate 
thick lenses. 

SOLUTION: A charged particle beam device which 
images a charged particle beam on an object comprises 
objective lenses (8) comprising at least first, second, and 
third axial symmetry electrodes (4, 5 and 6), in the 
incident order of charged particle beams, and at least 
two stages of polarizers (2, and 3) provided before the 
objective lenses for polarizing charged particle beams 
incident on the objective lenses. At least two stages of 
polarizers collimate the objective lenses so that change 
of main beam coming from the objective lens when an 
electric potential difference applied between the first 
and second axial symmetry electrodes is changed comes 
to be substantially minimum while change of main beam 
coming from the objective lens when an electric 
potential difference applied between the second and 
third axial symmetry electrodes is changed comes to be 
substantially minimum. 




09)B#BMH&5* (JP) 02) & fffl fjgp fft & $g (A) ODfcHrtaR&WS^ 

#^2002-216692 
(P2002 - 216692A) 

(43)&B1B ¥*£14^8£2B(2002.8.2) 



(51)IntCl. 7 
H 0 1 J 37/147 
G 0 1 R 1/06 
31/302 
G0 3F 1/08 
G2 1K 5/04 



mmn f i 

H 0 1 J 37/147 
G 0 1 R 1/06 
G 0 3 F 1/08 
G 2 1 K 5/04 

m&mjR ffijmo&e ol 



F 

s 

M 
C 

(± 9 M) 



2G0 1 1 

2 G 1 3 2 

2H0 9 5 

5C0 3 3 



(21)ffl«## 


15K2001 -8992( P2001 -8992) 


(7i) mm a 


000004112 










(22)tfHBB 


¥-fm*Z 1^178(2001. 1.17) 




JfGitiBTftEK*.©!*! 3 T§ 2 S 3 # 






(7i)aiiaA 


000000239 
















^fflSAHK^ffiteKrilS 1 *f 






























(74)«aA 


100089705 








#S± It* -A (^5*) 











(54) ^r®K^?«l^eR^©«J:5^e*ffl^fc^mxti^j* 



(57) mm] 

^3©'M<it3ftOi3!»Hi (4, 5, 6) Srffi 

tfc^i'i'X (s) t. i$m^x\^K%s-t^w®. 

fc 2 S&JlW(l(6]S (2, 3) Sr-g"^, imX±.<F> 
SrSSHMKdft/W:: U 1^, JR 2 3 ottftfttBS 




(2) 



2002-216692 



2 Xtfig 3 <D>pt£ <H3 tt©tt*t#ttffi«r«;ifc 

fa u yx» tftwuzmm zntc2 ^±.(om^ t , 

m ^ yx© mmcmm $ntc2 mx± <dm^ t , 
*afc**isi«>sc{b*ii«w»=*/j^-r5 ± 5 Mia 

u^Xiott^t^Sr/iUfc-iSriKHftt-t-s, firm**? 

flWEffiWtt^«07>J»JH=S5 1 „ IB 2 St5I 3 CD'>fc < 
IE H^WlWIHcEfltaFilfc 2 W£.U±.(OU^t , 

*WES8Rtt:. flWESEiXtJ«2rottS«i;ttBilBI<o»S«? 
#*te*G]ffiBS:fll 1 W{fiftz£,6ii-5iifJia2a«Jhro{il 
faS§<£»{SftJSStfctf>3| lro-e- Kt v Hfita^ 2 Rxtm 3 

t -rzmm 2 aw±©«i«a«roflafi«« ttrots 2 

ir <b 2 ffi«tt*Wi«ti«M)S;tfc u>Xt, 

IS u ^XoflSa^iBe $ 4xfc 2 a« JiroffliSiS t . 
Mia 2 ±»(i|p]3gSr«iJSW-r 5 ttS k , 

Mr*, 



SJtcom 1 ©*- K <t . U4t«l©fl(rEtt*f««ffi©«F£ 

2 rofflifii^ift t -r 5 sfrta 2 sw±© 

filSi«rofi|6]g{ffiJt©!g 2 Kt «r*rr 5 
r, 

mff2«3£© ffl P * ifiia L fcffi3£© f- A SrWPHaig 

[00 0 1] 
[000 2] 

i*ifEi-ji*is]^F^ Lxmmt>>t>m&.-t z> -&.m* &m 
■vx^mm-r^mstmhtix^. ^.(Dmrnxn. 



(3) 



^200 2-2 1 66 92 



tooo3] ~<d£.o ttm+mimzjsttzm^Mvfti 

BK> -?;c£>T^— ^-y^-il-Sr— IScL-CgEMU :©?^ 

to Lfc tr— A^U'-v^. V £rili® Lfc f— ^fflM^MUi 
^+*£M!fcfl«r#ii>, (Bft«K4t)m^i&<a«i£, 

[0 004] 

[38M*s«PifcUJ:5i:i-aRIHl L/5>Lft^<b, 

[0005] ®T-i»/4SJifEtftf!c£>4 5 td^v-^- f — Ale 
ftofct), sSVM4, V^4>29ttSl^§g«>f|?ll3£BS: 

iot, ico4 j4v^ >b 

S^fcftSc 

[0 006] #3S|PJf4, ie^fcfiS^fcSftfcfcw 

«tt?iftSB*ttfR-*-s "i^s^t-r^o 

[0 0 0 7] Hfr. *3§91I4, r©ffif«ia^«l36«Srffl 
[0 0 0 8] 

n« 12 atf« 3 < 1 1> 3 «cio«M«m«HB 

■f 4 fc46 u > XOTlifrlHcEB 5 ttfc 2 J£m±«{Sft3l 
<t. «r&*, 2a«±©ffl|6i»|±, miRt>*^2«fitiM 

waaim^jn* n5ttffisis:»fb**fc t t^x 



4 5 k, u-^xwia-g-^^TiLfcrir^^t-rso 

[0 00 9] &&W<om 1 USL< 14, 2 

91 1 RUm 2 Wtt*l*«lSIB]ro»3t©*«*|6]ffi«tSg 

i rottisi^i-rs 2gu»±©fifi«»Bfai8ffijt<z>& 
i co^e- k t , fg 2 x wsb 3 nmmmmm<ovffe0>% 
mtrfa&mitm 2 t -rsfjtH 2 ®&.±<DM$i 
^(ommmmttcom 2 k«*n-5. m 1 k 
kjsv^t, m 1 arm 2 wfi^m^irfnAD^ns® 

KWtc:*/Nr-r5J:9«=U'VX«)*fc^tHi:Srfi ! i,\ #2 

ff?„ miaot, ffirBSmSltt, u->X«)JBl»t/ 

[0010] #3S9!<Z>3I 2 fc>ffi«fi, '>ft < tt)2S«5 

^&#*fflfti-3fc*u>'X«ffi&fc:Efi£;h.fc2» 
£U:0><B|6]»fc, 2©y±«{gf6]^(4, AStfflJ 

[0 0 11] fr?%W<nm2<DMmX'tt, »*L<I4, 2 

t -T 5 2 ^«±^{§[Si^K)(l(6)^Stt:w^ 1 O^e- 
w{l[6]^.£c t -fS 2 SW±<o(S[S]liK.{gfp]<ggtt:»m 2 
*B**Wt8iliB«in*ix5«ffiS:*<b* **: t %<D WX 
-t?r£rfirv\ 12 w^e— Ktc*3vr, aMfflroi*t#lli 

■tir^rtT^o :mciot, ^®K^i»(4, 
Xtm2©ffli6i±jfiiSr«S-SMtt, ai^SBEUvXroafflW 
ftft«l£:ili§-r5„ 
[0 0 12] *ISi©IlfitJ!l2«l 



(4) 



2002-216692 



i*<D&mm*xy b^bwua^titzmm^-^mm^ 
mn^m^^^m-r^m^i:. ^hi--^, 

[0013] ±m<Dx oic$kmm&t>wt£&titzi& 
[0014] *mw(Dm<ommRVftm%)m-3.. sxt<d 

[0 0 15] 

(is i nmrnxm : m^sea ( 3 o©*Mfc u^xais 
) h i <-<4, *&m<»mi<ommBffiimzti. 

^<x-cv>5. i^m^-r ± 5 i-, rwa^^ii, m 
* l ft v ^^-«§«sa> e>*a $ 7 

»W(oatftu>X«»4, 5, eSrlfetLT*^^ 
re) tfS^ifeK:#*Jgf££;K/CI^5. 

[0016] ^^IHSK-ete, *Hfel'>X*8 

Stai'vxi t»fi^yxii4 t«iw»=, filers 
2St53$r2^(tTV^-5o *^Hft«rK**ffi±-C2*5E 

IfitiB 1 1 1 RIRtfO**. rtLb«®^^Sl5p D p(i, 

ffi-kfctt, ficM-g-^-tirfflw-e-* l 2^^^^. . 

[0 0 17] rr-C, Stfeu^xmscoT*-^ M££- 
A.= L/Di^if5, H*<£><fc~>lc, LI4, &#J« 

i/yxsffi 4 hmk^m f 6 * -eroda 

M, Df4, St*— rS©/hS^*MS»uvX«)ffi©jK— 
[0 0 18] tt£-fcH*r»i, iSr6]^2 5.t>'3roffiff?r^^ 
2 roffli6j!B«* fl «l6lSi3«)fi|6HB«*e,fc-r5. 



3 coffin 4^i:, *J-^W^X®®42iO«5<OI5(r>t>^t 

ora«>nw[Sr b , m®s\<'^xwm4%.xfs<omz*>M. 

£o,&icfflS-f5„ ft*. f.£i- riijSj tjg&ut© 
14, ^Jw«fliM05«t>^ii:»4lBe,-f, ^ 

[0 0 19] *«S^fi^ffi-7-|^B^*5ltS*f 

ft*, r©W^fc-&{-*^r» <Hl6jSS2.ftt53©«ffitt: 
(0*/0.) *s, 0, (a + b), (a+b + c)/ 
(b + c) cD3S^5*>ffi^-KcojSgtti:ft-5 4 

[0 0 2 0] 5fe-f, i^SH: (0 2 /e.) SrOlc^Lfc 

LT§fcft7<TCH±K* n =te£;ft5^*l£, (BfflSl It 

-cmffi-rSC tiaoT, * 1 2 ©ffiBSriB^i- 
S. @ffi4romiE£/J^fb;*-Brfc£:#0)±iS 

( 0 z/ B ■) tJS 0 £{fco fc«flB-C«i^i>fr4rff 9 o 
[0 0 2 1] fled, !^Stfc (6 2 /e,) & (a + b) / 
b iz&fe LfcSf 2 co-e- Kt?*fc#t>«S:tT 5. ^-014, 

6 <£>®E«r/hS'ffc£itfc t #^^lxfc-^— *tSB 
«o»b«s«/hH4SJ;5, «Stt (e 2 /e,) as (a + 
b) /b<OtfcS:«ofctt«-effl|6l»2»af3<o«ffiSrJg 

[0 0 2 2] W±«lft^-tirT-ffl:^4^D?5l-J;5 
X«fi-13i:, mffi5S.tJ 5 6l-<t2)WVX^^l 4S:ii 

i 5 zmmm-tZo 

[0 0 2 3] Kb^-y:^«tt)^l--rsyciJ6, i^SJt 
(9=/0,) £r (a+b + c) / (b + c) irK^Lfc 
I3 0t-K-C, Hl-*fr&*3-ar$rfr p <D^W* bv \ d 

^ (a+b + c) / (b + c) WitS:»ofc«MIB-cai|6j 
(fS2<o|8teJgffi ; m^F-^B (^TK^W-y/PU-^ 

x) mzm2<Dmmmffinmz>. m&ttztitzmT-m 
mw*mm-rz> 0 ft*, m outran* crowds 

#(^o^r 14153-co^^Pft LTI¥*tBfttftBJ! Sr4TI»-f- 
[0 0 2 4] JB2«JHJ(Sgtttt N ^U-yXItLT, 



(5) 



¥fffl 2002-216692 



vX2 0idt3^r, £.2 3(4, SftuyxiS2 5i;i 

Orogffi.W^*lftT-foS„ 

[00 2 5] «i£-fcHtro^|l|fH2. g##>(^ SI 1 W^lifc 

[0 0 2 6] lll^tt^iMI^'V^, 
l(D$y— K5 2 14, 8ia©x5y?- flS— ^MA,-C 
flff£$:ft.6o ^^^^-fiJfeffi^ao/imRmSiciit 

S. Mtft'-A&^vf yfi^yX5 3TM 

#*ai&Lfc^P^fc'— A£2g<0*g/hl^X5 5, 5 

i±.id£i&£-&x8m<Dmtt*xv bzwrn-tZo ex 

B5)H^5 9(4, -^/l-^M'—^omMM^ 8frbffitltc 

mm^wtn tbi\tz<vx\ -wmFt- ^-^tmnM^xn. 

, wmk$\x*i^\ 0° , h-^^T'5° ;&~« 

[0 0 2 7] !«6 1 C0f»aj};*#;y h^b«-*gctti$tL 
tHHkm^-ii. E X B #6881 5 91^0^ f£®{fI[6]-C- 

*-6° , mmu^x^i 3° msdft^soT-, 
h-*A--c-i 9° tHBrsistu — jjca^-tr— a*»p,# 

S£$;h,S. :3c®^-t*--Af4, tfc^UVX6 3 
o^{±l?L«6 4 Six*. **«)7LSriiilU*:-?fe 

wmwmmmn. ^mm^mtn^m^^x^mco- 

[0 0 2 8] 2W3U^X6 014, iai(^Lfe.3feliffl 

PtL£#-T@Di:roitL/D£4. 0K± t USL< 
<45. 0«±iUfc«#JdiDl2ICM»cS:/h*<-r5wfci6S 
T-£S„ 

[0 0 2 9] 3^ffiSge^J;S«-ai¥ffl5«JMSr^T{^ 



5. H*L*l^CRT(wtftaiBfifeSr**Ur 

rims. SEK, iB«rotB5»fl|«feS:M:|WS-g-U, 
^tt*sfiR9E-f-«ffl«*g»«j»c»aUT'bJ:^. -cot 

[0030] mv,?* *&m\-r z>v~—^<om 
titc n±<»&mm.*. vtm-t s r t k. ± o -c t 

SiJ#*«lttl-C#5. 0>J/t»4\ MJ_ (a) JCf4, 1#S(C 
«W£ixfc#V<0Bilfe3 lSt/2#S(c^m$^fcf!ilO 

?-(<r>mm.3 2^$tLTv>s, ^bj^3 i ty-Yiii 

14, 2#@wy-YiiJ^3 2^P(SSr^rt--5tW^$tL 
5 0 MKf£*fflftifc$fcKJ:<5, 2#aw^Sj^3 2W* 
PfeSi55>3 3^fflf#5. rcott, ^UMftSrCRT 

[00311 14 (b) (ill, 

±<£>3l|gcD^-V3 4£3 5<D*|i]{C^Lfci#W 
HBSO? ~ J*«^-«75^ffiff ^-705 3 6 T-fe <0 , r Off-^jJS^ 
fttfclE LT^fe P>^fc^ l/r>a — K u-^w 3 7 SrJl 

iB'J^i-S r t So r © <t o icmfe£tiidBm#ffi 

[0 0 321 14 (b) (ommmizm-t, ^^-^ 6 1 
t>m$wmfrt>Mmztixi,^ t#w#«ra<o-&*?*« 

>-cofi^(c, 2fl©yy;/77-ffM^^2« 

2*»v«^— ^RUHSrai (b) (D^m^rt-m^xmm 
^■(cfcjgffl-rs-t^-ctSo wco^g-, Sims 

2©77^^y hffl^* — XOWIHS:, 
[003 3]H (c) (C<4, !7^-^±(CffM$tbfc 



(6) 



#H 2002-216692 



So ia 3 <Dm*mmmmmizjs\, vc. »*i/>X6ot 

•^-^6 1 tO|8H=ttStW«5«ffi3 9&t2t1\ 01J^L(i 
<„ r<Dt#<D-2V©^mtegt±4 0T-*£;tx5,i;5 
4 1SU«4 2(i, 2c* -4 Vt OVCOmfi-Cfc-St-t- 
- 2 V^m&ffi4 0 T'2 e VCDSIiS^A^-tCfHii-r 
ig4 0SrSx, ©lit 4 3l^-r«t5l-ttffi3 9 2pbJ&tii 

sew zntz-ikmirn- 2 vwrn^Pi^^s^ b*x-?\ 

©tit 4 4 5 lc^^-^ai-iiv^M^ttS»r% 

^ffi$ti^v\ tot, /^->4 icD&a»H£i2W3 

<, ^->-4 2roJ$£iiSI{g!l±B£<ft5„ *K LT, ? 
[0 0 3 4] ia3tCfeV'T, ^yf^tl^yXsatv 

<fc 0 MS/*A'Xl& t'- ^ &m v "T-tiE Lfc J: 5 # £ a: — 

[0035] ^oBKiBt?f±. % 1 xt«g 2 commm 

0C0^g-ir>-a:*ffo-Ci/^fcJt>, iCZ^O^^Vv 

xifc^PM&as*#b*u J; or. ±i&s-Wfls*if5««-e 

[0 0 3 6] ^^^SiigXgcO-0<J$:a5_ro>'a— ^ 

<D ?m-^6 lSrS!it^-5^3i-^il}igXie cm? 

0 1) 

(3) tr^—s^z&mtelmT-iem&ff? ^x-zN/Pt? 
Ury/i 0 2) 



U W)f^fg(-^bLi6-5^3'7 p ffl.55:Xg (^y^l 
0 3) 

7JMfr(b t£ o T !/> -5„ 

[0 0 3 7] r;h,fe©±xg©i»-e. H^fcx'M*© 

->vi/xsr-fes 0 rwxsr-(4, ww-snfciHiis^^ 
-^sr^ai-^icjiafcaau, ^^y^MPuiit 
'vm-ty 

Bi&Tz&mmm^&mf&^zmm&f&^cM (cvd^ 
a 

© WBW-^^ai-^NSiK^SraRM^Jnixi-Sfcfti;: 
5) 

© u$?*h»|«ia 
5. 

[0 0 3 8] ilE^^-^T-n-fey^^XgW^^ 

© Hfr^wxeT-iHisg^^^-VTiism^H/c^^-^x 

0 0) 

© b%mittz>mi£TM. (^f?^2 0 n 
tsssttia Uf7^2 0 2) 

X® (ZfyT-2 0 3) ELh©*WMI^W*ttjtI 

^x-^yBtyv-y^is, yy^77-f-n 
('(4Jl^a<»XS^ilffl.$tts 0 
[0 0 3 9] ±ia©W!73i-y>^Xa*C*3V^r, 

[0040] y±^±iE=&3lite^|g-e*)-5*s, 
mx±.<r> u >-Xm®75^ b & 3 *f#i ix vX^Jf 3 ojy.±co 



(7) 



Vfffl 2002-216692 



[0 04 1] Sg3co#ilfej&iffi-m, -*vl^tr--6. 

t)Sfflt5^i^t-§5. set-fit. pm*>mffimm<»*- 

[0 0 4 2] £fc. MtK^tLt^^x-^J 

[004 3] JEfc, ^x-zNO^^-y^StSlt 
[0 0 4 4] 

[004 5] WC**^©^^ ^«iS*jfel-±ntf» 

So 

[iaffitf>fBW£tft9i] 

1 11 1 3WSW©IBi<o|iM0gffiic«S*^i»S6«t*J 
rt 5 icgiig-r s U&<oiit±m X- fe 5 . 
[ B2 1 ^9!co^2cD^JgJf^(c#,5m-f-^^(-*J 

[^3.1 ^iRtJ s m2^^jfi^i^orf4-&^^ti. 
[ 124 ] *®.mz.&z>v ^-^m&zmz&m-rzmx 

fcot, (a) li^-^Pfe&tti, (b)-tt»(BaS 
(c) f*mffi=»vh7^hiH«Sr***r. 



[??#wiSiW] 

i ifflKu-^x 

2, 3<Bfi« «*&*>*3fia) 

4 vhh«& (mi<Dmis) 

5 ^ffefflifii ($2©tffi 

6 &mmm maow® 

7 ONM***-^) 

1 1 j£3»ll|6]S8 

1 2 ^ 

13 mM4, miomfatt) 

14 ©fig 5, 6to^L> (*2roffli6iafcj&) 

2 3 lffi2 5 ©tt>.t» (MS 1 (OffllSlijfe) 
2 4 ffiS 2 6 <SQ*.fr m 2 W{Sr6]±^) 

2 5, 2 6 ^#fy>'t;n/yX©ii 

31 x-roi^ta®^ 

3 2 2 # B <D?4 X-nfettm®. 
3 3 ^ O^Plfei^ 

3 4 — >- 

3 5 m&xfamw 

3 e -ftm^gft 

3 7 U- y > a —A- K U^A- 

3 8 1MB 

3 9 mtfrwm 

4 0 2 v©mi 

4 1 {S^Vv-^A-^ — V 

4 2 iBjtff^V^-rAv-!? — V 

4 3 is^^i'-y/^^— ^^bco-^-^eas 

4 4 jUSsK-rV^-TrA-v** — ^b<E>-#:©-?$fcjI 

5 1 MT-ffi 

5 4 -^s^fflnffi. 

5 5 

5 6 j*(omii&'m 

5 7 !2oi/M/yX 

5 8 A-^ t*- A©I2 ifig/Mfe 

5 9 EXB^Rftgg 

6 0 

6 1 iNJM*!^-^ 

6 2, 6 3 S^l/yX {-Tkft^m 

6 4 tettiSffll-wi^MnS 

6 5 «ttij» 



(9) 



#12002-216692 



I B5 1 



i_ , jas^Z? 1 01 ^ — j ' 



| »^3TCg "K -7t-^ 1 03 
I ^3^gxi~K -^^^^ 1 04 

1 &a,&/ujo) 



(51) Int. CI. 7 !&S«JfH^§- 
G 2 1 K 5/04 

HO 1 J 37/12 
37/28 

(72)?g^# *m m 

mMifi^:fflE^BamBrii#i-g- K^tt 



F I f-vr-K (##) 

G 2 1 K 5/04 W 
H O 1 J 37/12 

37/28 B 
G O 1 R 31/28 L 

F?—J*mi%) 2G011 AAOl AC06 AE03 

2G132 AAOO AD15 AE04 AE16 AF13 

2H095 BD14 BD20 

5C033 CC02 FF03 UU01 UU02 



